Summary. Rabbit ovaries were isolated surgically before the ovulatory gonadotrophin stimulation and perfused in vitro. Untreated, control ovaries never ovulated. Ovaries treated in vitro with ovine LH ovulated 10\p=n-\14h later and the oocytes had undergone germinal vesicle breakdown (GVB). LH induced increases in progesterone secretion from the treated ovaries. A 3\g=b\-hydroxysteroiddehydrogenase blocker ('Compound A') effectively reduced progesterone secretion into the perfusate and follicular fluid to very low levels but had no effect on ovulation rate or on oocyte maturation. Excessively high progesterone levels were obtained artificially in perfusates by addition of exogenous steroid; the number of ovaries ovulating was markedly reduced but there was no effect on oocyte maturation.
Introduction
Numerous studies on mammals have consistently shown that the surge of pituitary luteinizing hor¬ mone (LH) elicits a rapid increase in steroid concentrations in ovarian venous blood and follicular fluid. For instance, in rabbits there is a rapid increase in progesterone, androgen and oestradiol, and about 2 h after the LH surge these values start to decline and are low or undetectable at the time of ovulation (LeMaire, Clark & Marsh, 1979; Janson et al., 1982) . On the basis of experiments in rats, in which ovulation was blocked by various blockers of steroidogenesis (Lipner & Wendelken, 1971; Snyder, Beecham & Schane, 1984) , it may be suggested that the elevated steroid concentrations early in the ovulatory process might be important for the rupture of the follicle. In addition, conflicting reports of whether ovarian steroids may activate (Rondell, 1964) or inhibit (Hunzicker-Dunn, 1979) ovarian collagenolytic enzymes led LeMaire et al. (1982) to investigate the effect on ovulation of the known preovulatory decline in follicular oestradiol. LeMaire et al. (1982) found that it was not a prerequisite for ovulation in the rabbit under perfusion conditions. Since a similar decline in progesterone (YoungLai, 1972; Patwardhan & Lanthier, 1979) has also been observed in rabbit follicular fluid before ovulation in vivo, further studies need to be carried out to determine whether the decline in this steroid is important for the ovulatory process.
Materials and Methods
Animals. The 25 virgin rabbits (Swedish Land albinos) were maintained before use in airconditioned quarters with natural lighting. Standard rabbit food pellets and fresh water were provided ad libitum.
Surgicalprocedure and ovarian perfusion. The anaesthesia, the surgical procedure for extirpation and separate cannulation of the ovaries, and the perfusion system used have all been described in detail earlier Holmes et al., 1983; Cajander et al., 1984 
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Values are mean + s.e.m. Oocyte maturation. In 3 experiments the maturational grade of the ovulated oocytes was investigated by assessing germinal vesicle breakdown (GVB). After treatment with LH, 4 out of 4 oocytes collected precisely at the time of ovulation, had already undergone GVB and in all 6 oocytes ovulated after treatment with LH and Compound A, GVB had also already occurred.
Ovulations and steroid concentrations in medium after perfusion with a high dose ofprogesterone
There was a significant reduction in the number of ovaries with ovulating follicles after treatment with LH plus progesterone (10 µg/ml) compared with LH alone (Table 2) .
However, there was no significant difference in the time of first ovulation for those ovaries that ovulated. Moreover, there was no significant difference in the number of ovulations per ovulating ovary in the two groups, although a tendency existed for an increased ovulation frequency with high progesterone. To assess whether the addition of 10 µg progesterone/ml raised the concentra¬ tions of steroid in the medium, progesterone values in the medium were assayed at the end of perfusion in two experiments and were 8-6 and 7-6 µg/ml.
Discussion
Using an in-vitro perfusion model for the rat ovary, Koos, Feiertag, Brodie & LeMaire (1984) blocked the LH-induced early rise in oestradiol in the perfusate and follicular fluid by a specific aromatase inhibitor and found no influence on ovulation rate or timing. Furthermore, manipula¬ tion of the low oestradiol levels just before ovulation to pharmacologically high levels did not 2.51
Hours of perfusion Text- fig. 2 . Progesterone and oestradiol-17ß concentrations (mean ± s.e.m.) in the medium from 5 pairs of rabbit ovaries perfused with and without Compound (1·6 10"s-1 IO"4m). LH (0·75µg/ml) was added to both ovaries at 1 h of perfusion. Perfusions were stopped at 7 h before ovulation and follicular fluid contents of progesterone and oestradiol were measured. influence the ovulatory process in the isolated perfused rabbit ovary . These reports suggest that oestradiol is not involved in the mechanism of follicular rupture in rabbits or rats.
In the present study we focused on the possible role of progesterone in ovulation, since this steroid has been shown to inhibit collagenase in cultures of tissue from the post-partum uterus (Jeffery, Coffey & Eisen, 1971) . Moreover, earlier studies have provided some indications that it is progesterone that may be critical to follicular rupture. For instance, Lipner & Wendelken (1971) reported that treatment of rats with inhibitors known to act at early steps in the steroidogenic pathway blocked LH-induced ovulation. Moreover, Snyder et al. (1984) showed that a 3ß-hydroxysteroid dehydrogenase blocker reduced plasma concentrations of progesterone and inhibited gonadotrophin stimulated ovulation in immature rats, while injections of progesterone reversed the ovulation block. Also, progesterone was shown to increase the distensibility of strips from follicle walls under incubation conditions (Rondell, 1974 Dennefors et al., 1983 ). The present finding that inhibition of progesterone synthesis has no effect on ovulation in the rabbit ovary is supported by studies in vivo of the rat ovary by Bullock & Kappauf (1973) (1979) found no effects on ovulation rate when they added pro¬ gesterone and hCG to the isolated perfused rabbit ovary. In the present study, however, high exogenous progesterone values markedly reduced the number of ovaries with ovulating follicles after LH stimulation, although the ovulation rate of the ovaries that did ovulate tended to be higher. This possibility that progesterone can modify the ovulation rate has been suggested by Testart, Thebault & Lefèvre (1983) who found an increase in follicular ruptures with addition of progesterone to cultured whole rabbit follicles. In view of the discrepancies in results obtained in different experimental systems, it appears to be necessary to apply a wider range of pharmacologi¬ cal doses of progesterone to clarify its effect on ovulation. The pharmacological dose used in the present experiments was chosen because we have previously shown that similar oestradiol doses are necessary to achieve a high enough intrafollicular concentration of the steroid .
In summary, inhibition of the initial, LH-induced progesterone production in the rabbit ovary appears to have no effect on follicular rupture or oocyte maturation. However, progesterone in the period immediately preceding ovulation may have a modifying effect on the follicular rupture.
More work needs to be done to clarify this point.
